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‘factor, X. ~ x-ray wavelength, V - volume of elementary cell, p - recurrence 
factor, Using these definitions plus the fact that the x-ray diagrams of partially 
-oriented polymers are superpositions of the texture x-ray diagram upon the Debys 


.Xeray diagram, the forma to determine n,,. yields 


ME piktel a aha pct ee 
woere @ ~ Breggov reflection angle and cf = angle between scattered beam and 
texture axis. "The authors are grateful to A. I. Kitaygorodskiy for his interest 


‘4n this work." Orig. art. has! 11 formulas and 2 figures. 
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from Polymers 


pp 625-627 (USSR) 
Theoretical. One-dimensional diffraction showing an 
intensity distribution spread out continuously along 

layers in reciprocal space is sometimes encountered for 
systems of chains which are parallel but otherwise 
disordered. It is, however, shown here that one-dimensional 


scattering can occur when there are only slight departures 
from strict three-dimens 


ional order due to defects in the 
packing of chains. The effects of distunbances of the 


proper inter-chain distances in the equatorial plane and 
the displacements of the chains parallel to their axes 

is examined. It is assumed (A) that the packing defects 
‘consist of the chance departures of the chain axes from 
the positions they would have in the ideal lattice or 

(B} that the defectiveness of the packing increases in a 
radial direction. The result for (A) is analogous to that 
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obtained for isotropic thermal vibrations but there is 

a supplementary term causing the intensity to be distri- 
buted in layer lines. For the zero layer, the intensity 
falls off at large and at small angles and for higher 
layers it decreases with distance from the meridian. For 
(B) the diffraction field will get narrower put the lines 
will become wider than in the first case. If the dis- 
turbance to the long-range order increases, then on the 
zero layer the scattering will become of the gaseous type 
with an increase at low angles. Thus,-if such a 
disturbance occurs then a continuous intensity distribution 
along the layer lines arises, because of the one- 
dimensional diffraction of the separate chains. 

There are & references, of which 2 are Soviet, 1 German 
and 1 English. 
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tion of the diffraction intensities from already published equations (Dokl. 
AN SSSR, 120, 1076, 1958) showed that with diffraction in regions con- 
taining 50 chains the maxima 200 and 002 are only slightly separated fron 
each other, with 400 chains however, @ distinct separation igs observed. x 
This calculation showed that the line intensities decrease which has, how- 
ever, not been observed. Calculations made on the assumption that the 
deviation Ag from the ordinary interchain distance be properticnal to this 
distance: AQ = ke; showed that for k = 0.1 the maxima merge without the 
intensity being reduced. Hence the distortion of the lattice of the chain 
centers in the equatorial plane and not the formation of groups containing 
20-40 ordered chains ig assumed to be the most probable reason of the Line 
widening of the monoclinic structuré@s Transition 2-91 corresponds to a 
better ordering of the lattice in the equatcrial plane and to tne eccurrence 
of well ordered regicns with monoclinic structure besides hexagcnal re- 
gions. Ae I, Kitaygorodskiy 13 thanked for discussions. There are 4 
figures and 14 reforences: 12 Soviet and 2 non-Soviet. The two references 
to English-language publications read as follows: We 0, Baker, Ceo Se 
Fuller, J. Amer. Cheme Soce, 62, 3275, 1940; 64, 2399, 19423 65, 1120, 
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SUBMITTED: . February 7, 1961: 


Fig. 3.. Curves of intensity distribution in the region of the main inter- 


ferences... Legend:. (1) Two lines of monoclinic, and one of hexagonal 
structure; (2) line of hexagonal structure and wide circle formed by the 


_ Merging of ‘the two hdénoclinic lines; (3) two lines of monoclinic structure; 


ordinate, intensity in arbitrary units. 
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ih 


‘| ABSTRACT: Reyersible a irreversible changes ix the structure of stretched 
“| polyethylene,’ caprone,”and polypropylene fibers (resulting from thermal treatment) |. 
= | aye been, studied by means of gmall angle x-ray diffraction patterns. This work is “ 
Len expansion of the observations discussed earlier by Yu. A. Zubov, D. Ya. Tavankin, _ 
i ./G. 8. Markova, and Vv. Ae Kargin (Dokl. AN SSSR, 157; 948, 1964). ‘The experimental = 

. _,| methods have been described by G. Kh. Razikov, Yu. A. Zubov, G. 9. Markova, and V. | 
cep Ae Kargin (Vysokomolek. soyedey 5» 760, 1963). Studies of repeated heating- en ee 
£1 gooling experiments have. shown that irreversible changes are due to the increase in! Se : 
A sa d/o tie ee Woe: 67801555) 
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| the size of crystallites and amorphous areas occurring during annealing, while the 
2, | reversible changes oan be explained by differences in molecular mobility and therm-.. 
"tal exper.sion in crystallites and amorphous areas, ao well as by reversible | 


: | peerystallization, "The authors express their gratitude to A. IL. Kitaygorodskiy 
a. | Lor evaluating the results and for many valuable suggestions." Orig. art. has: 1 
| table and 5 figures. ; : ; 
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1PITLE: Study of the structure and properties of polyethylene fibers | 


SOURCE: Vysokomolekulyarnyye soyedineniya, V+ 7, NO. 12, 1965, 2126-2131 


TOPIC TAGS: polymer, crystalline polymer, lénea=pekysur, polyethylene, elastic = 
modulus, elasticity, mattedanr atraredur, sod wearircel pe poy (ears fer) 


Y ne 

justine: The influence of supermolecular structure on the mechanical properties of 
polyethylene fibers was studied. A particular emphasis was placed on the effect of 
stretching on the structural transformation of linear polyethylene fibers. The 
experiments were carried out at 110C. The structural changes were investigated by 
means of xeray spectroscopy, birefringence, and density determinations. The 
interpretation of large angle x-ray scattering data was carried out by the method 

of D. Ya, Tsvankin (Vysokomolek. soyed., 6, 2078, 2083, 1964). Mechanical properties 


| of the fibers determined as a function of the degree of stretching are presented in 2 
1 
| card 1/2 UDC: 678.01 :53+678. 742 
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tables and graphs. It was found that complete orientation of crystallites was * 
realize] at 800% stretching. The soscalled large period first decreases from 200 A 
to 173 A, and then increases to 212 A with increase in the degree of stretching. At 
higher degrees of stretching, the intensity of the large period decreases sharply, 

It is suggested that the marked increase in the elasticity modulus which increases 
in the large period is associated with the orientation of crystallites and with the 
increased degree of crystallinity of the polymer fibers, Orig. art. has: 2 tables 
and | graphs. 
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of all crystallites in the film. The pole figures of Haig Hey and Hrs 


consist of four regions, each pair of regions characterizing the orienta- 
tion of half of the crystallites. A discussion of the resulting pole fig- 
ures will follow in another paper. There are 4 figures. The most important 
English-language reference is: C. Barett, Structure of Metals, New York, 
1957 
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s/190/63/005/001/017/020 
B101/B186 
¢ AUTHOR: Tavankin, D. Ya- 
TITLE: Orientation of crystallites in polyethylene terephthalate 


film. II 
PERIODICAL: Vysokomolekulyarnyye ,soyedineniya, ve 5, noe 1, 1963, 129-134 


TEXT: On the basis of his previous paper (Vysokomolek. soyede, 5, 123, 
1963) describing the method of constructing pole figures from x-ray 
pictures, the author deals here with the shape of pole figures of the 


110 
polyethylene terephthalate film. The pole figure of Hrs which character- 


‘ -tzes the distribution of the axes of macromolecules consists of elongated 
regions along the central meridian of projection lying in the film plane. 


= ~ = 
vectors Bigs) Hoo? Hig3) Ao and He which were: drawn for stretched / 


The pole figure of Haag is made up of two ellipses with the major axis 
lying in the equator of projection. The pole figure of By93 consists of 


two ee on the equator, on both’ sides of the points where the equator - ~ 
Card 1/2 : 
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: 1 structures, the axes of 
Which are the axis of the the normal to the film plane, 
There are 2 figures, 
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: AUTHORS : Korshak, V. V., Corresponding Member AS USSR, Tsvankin, D. 
Ya., Krukovskiy, S. P. "ernest tans 
TITLE: Investigation of polyethylene tenenn thar ate (Lavsan) foils 


with grafted polystyrene 
PERIODICAL: Akademiya nauk SSSR. Doklady,‘v. 146, no. 6, 1962, 1347-1348 


TEXT: With a view to investigating how much the structure of a polymer 
foil is affected by grafting another polymer onto the same, the following 
grafting experiments were made: amorphous layerg of polystyrene of differ- 
ent thicknesses were grafted onto two 28-“thick crystalline foils of poly- 
ethylene terephthalate by keeping the mixture of both compounds at 80 C’for 
3 and 8 hrs, respectively, in a nitrogen atmosphere together with styrene. 
Results: after heating the mixture for 3 hrs, a foil 46 w thick with a 
yield of 20.95% (by weight of the initial foil) of grafted polystyrene was 
obtained -and after heating the same for 8 hrs, a foil, 143 » thick with a- 
yield of 195% was the’ result. For control purposes, two foils were pre- 
pared ve laminating the same original materials in a simple manner, using 
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